INTRODUCTION
There are two basic methods of measuring stomatal (1964) and Van Bavel, Nakayama, and Ehrler (1965) . This opening, direct observation and porometry. In the direct instrument measures the diffusion of water vapour out of method stomatal aperture is measured under the microthe stomatal pores using a relative humidity sensor. The scope using a micrometer eyepiece. This gives a value for humidity sensor is housed in a leaf cup which can be the aperture in micrometres but is tedious and timeclamped onto the leaf. The sensor and the air in the cup is consuming as at least 30 stomata at a time need to be dried to a pre-determined humidity level by passing dry measured to obtain a statistically significant result. air through the leaf cup and after that the time required Furthermore, the size of the pore provides only limited for transpiration to bring the humidity up to some pre information about the diffusion capacity of the stomata. determined point is measured. This time-interval is an These instruments were relatively complicated and unhave the advantage that, because they measure total gas wieldy and so this led to the development of more simple, exchange, i.e. leaf conductance, the results relate directly portable, viscous flow porometers for use in the field to the phenomenon being studied. Furthermore, measure (Bierhuizen, Slatyer, and Rose, 1965; Weatherley, 1966) . ments by diffusion porometers can be used to calculate
The diffusion porometer was introduced by Wallihan stomatal aperture, provided certain anatomical character istics are known (Jarvis, Rose, and Begg, 1967 entirely different from those of the viscous flow and diffusion types already described and avoids many of their disadvantages.
It is based on the discovery that a small electrical current is produced in the leaf epidermis which is proportional to the stomatal aperture (Bowling, Edwards, and Gow, 1986) . The current appears to be due to a flow of protons emanating from the guard cells but not from the other cells in the epidermis (Edwards, Smith, and Bowling 1988) . Evidence suggests that it is due to the activity of a proton efflux pump which plays a fundamen tal role in the mechanism of the stomatal opening (Zeiger, 1983 
RESULTS
The relationship between current and stomatal conduc tance for three species, Commelina communis, Tradescan tia virginiana and Pelargonium zonale is shown in Fig. 3 .
There was good correlation between the data (r=0-86) and the line fitted by regression analysis had a slope of 0-64. This indicated that the current could be used as a measure of stomatal conductance and that the relation ship was linear. Also, all three species investigated ap peared to behave in a similar manner. Measurements were also carried out on Vicia faba and the results shown in Fig. 4 . It can be seen that a similar relationship was obtained but with a slightly higher correlation coefficient (0-95) and a higher slope (0-69). The measurements in
Figs 3 and 4 were taken throughout the day between dawn and dusk and so the relationship between current and conductance appeared to be independent of light levels.
In steady-state conditions, therefore, there appeared to be a linear relationship between leaf current and stomatal 
DISCUSSION
The results establish that the leaf epidermis current pro when the stomata were closed. This appeared to be due to electrical activity at the interface between the earthing electrode and the soil. In preliminary work platinum, copper, stainless steel and iron earthing electrodes were tried but they gave larger residual currents than the brass electrode which was eventually adopted. However, it is possible that there is also a component of the residual current which originates at the leaf surface. To summarize, the strong points of the instrument are its small size and simplicity in use. These features make it very suitable for measurements in the field. It is envisaged that its underlying principle could provide a valuable new method for following the behaviour of stomata both in the laboratory and in the field.
